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Paraplegia caused by spinal cord compression (SCC) due 
to vertebral metastasis is considered an oncological emer- 
gency, and it requires immediate treatment [1-5]. Irradiation 
of the metastatic lesion and corticosteroid therapy are usu- 
ally carried out, but the possibility of controlling the lesion 
is very low [3]. Erlotinib is a molecular targeted drug widely 
used to treat patients with advanced non-small cell lung 
cancer (NSCLC), and its clinical utility is highly evaluated [4]. 
We herein report a paraplegic patient successfully treated 
with erlotinib in addition to such palliative therapies. 

A 77-year-old man was admitted to our hospital with grad- 
ual onset of weakness and dysesthesia of the bilateral lower 
extremities, bladder and bowel disturbance, and back pain of 
1-month duration. He was a never smoker. Nine years previous- 
ly, he had been diagnosed as having adenocarcinoma in the 
lower lobe of the right lung. As there was no distant metasta- 
sis, he received lobectomy and mediastinal lymph node dissec- 
tion. The pathological staging was TlaNOMO, stage IA (seventh 
edition of the TNM classification), lepidic-predominant adeno- 
carcinoma. But EGFR mutation was not analyzed at that time. 
Two months after the surgery, follow-up chest CT scan revealed 
left pretracheal lymph node recurrence. He received radiother- 
apy and platinum-containing chemotherapy. At the follow-up 
3 years after this additional therapy, he had again developed 
local recurrence in the left lung. This time, he was treated with 
gefitinib (250 mg/d). One year after the initiation of gefitinib, 
he noticed numbness in the area of both knees, which was rap- 
idly progressingto paraplegia. On admission to our hospital, he 
was unable to walk. Bladder and bowel disturbance was also 
observed. Additionally, he complained of dysesthesia of the 
anterior aspects of both legs. Neurologic examination revealed 
bilateral weakness of the hip adductors, quadriceps femoris, 
adductor muscles, and posterior tibial muscle (muscle strength 
grade l/V on the right, ll/V on the left). There were no signs 
of upper neuron damage. Lower extremity reflexes were re- 
duced bilaterally. No pathologic reflexes were noted. Magnetic 
resonance imaging (MRI) showed vertebral metastases at Th9 
and SI, which had destroyed the bodies of these vertebrae, 
causing SCC (Fig. 1). A metastatic workup to find involvement 
of the other organs was negative. The lesions were managed 
with dexamethasone and palliative radiotherapy of up to 36 
Gy, but the patient's lower limb muscle weakness did not im- 
prove. Therefore, we replaced the gefitinib with erlotinib (150 
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mg/d). At the follow-up 2 months after initiation of erlotinib, 
the neurologic status showed distinct improvement insofar 
as the patient was able to walk a short distance on his own. 
Improvement of the bladder and bowel disturbance was also 
observed. The follow-up MRI 2 months after the initiation of 
erlotinib showed a significant decrease in the size of the verte- 
bral metastases and improvement of the SCC (Fig. 2). He was 
regularly monitored in our pulmonary division for 4 months. 
However, his health deteriorated. He was admitted to our hos- 
pital again and died of lung cancer 1 month later. 

Metastatic SCC is defined as "spinal cord or cauda equina 
compression by direct pressure, and/or induction of vertebral 
collapse or instability by metastatic spread or by direct ex- 
tension of malignancy that threatens or causes neurological 
disability" [1]. Metastatic SCC, a complication of skeletal me- 
tastasis, is a medical emergency with potentially debilitating 
and disastrous outcomes [1-5]. Because improved diagnostic 
and therapeutic tools have prolonged patient survival, verte- 
bral metastasis and metastatic SCC have become important 
clinical, ethical, epidemiological and economic concerns. More 
than 5% of cancer patients will develop metastatic SCC during 
their disease course, the incidence varying considerably with 
the primary tumor histology [2, 6]. The common primary ma- 
lignancies causing metastatic SCC are myeloma and breast, 
lung, prostate and kidney cancers [2, 6]. The prognosis of pa- 
tients with metastatic SCC depends on the primary tumor, and 
survival for those with tumors such as lung cancer, melano- 
ma and sarcoma is generally dismal [7]. Treatment options 
for metastatic SCC include surgery and radiotherapy. If the 
patient proves to have metastatic SCC, he/she requires im- 
mediate treatment. As most patients with metastatic SCC are 
not suitable for surgery, irradiation of the metastatic site of the 
vertebra is the most commonly used option [2, 8]. Many pa- 
tients with metastatic SCC due to vertebral metastasis initially 
receive irradiation of the metastatic lesion and corticosteroid 
therapy, but rarely with remarkable effect [3]. In a recent review 
by Mehta [9], clinical evidence for the effectiveness of whole 
brain radiation therapy (WBRT) with concurrent erlotinib [10] 
and of WBRT with sequential erlotinib [11] was presented. 
However, neither radiation combined with erlotinib for meta- 
static spinal tumors nor that for metastatic vertebral tumors 
has been reported. In our patient, irradiation of the metastatic 
site and dexamethasone were selected because of his poor 
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Fig. 1. Spinal sagittal T2-weighted MR image at admission showing 
spinal cord compression by a vertebral metastasis at the Th9 level 



performance status, but his lower limb muscle weakness was 
not improved with these treatments. Two months after the 
initiation of erlotinib, however, the neurologic status showed 
distinct improvement insofar as he was able to walk a short 
distance on his own. Improvement of the bladder and bowel 
disturbance was also observed. 

Gefitinib and erlotinib are 2 small-molecule epidermal 
growth factor receptor tyrosine kinase inhibitors (EGFR-TKIs) 
that have been approved for the treatment of NSCLC [4]. Ge- 
fitinib and erlotinib have similar mechanisms of action and 
pharmacologic profiles; however, their different molecular 
structures confer pharmacokinetic differences that may have 
important clinical implications. Gefitinib or erlotinib EGFR-TKIs 
are active only in EGFR-mutant lung cancers. Therefore, evalua- 
tion of the EGFR gene is currently mandatory in the treatment 
of patients with advanced NSCLC. However, our patient was 
not evaluated for EGFR mutation because the evaluation was 
not common at the time of his surgical resection. 

Some researchers have reported the efficiency of erlotinib 
as second- or later-line treatment after cytotoxic chemother- 
apy [12, 13] or after gefitinib therapy [15-17]. According to a re- 
view by Saito et at, the response rate ranged from 4.3% to 
25%, and the disease control rate ranged from 8.7% to 75% 
[16]. Koma et al reported a patient successfully treated with 
erlotinib after gefitinib-induced interstitial lung disease [17]. 
We speculated that the efficiency of erlotinib after gefitinib 
might be due to the fact that the accepted dosages of gefi- 
tinib (250 mg/d) and erlotinib (150 mg/d) are not equivalent 
[18] and that such a dose of gefitinib produced lower mean 
plasma concentrations and area under the plasma concen- 
tration versus time curves than did the daily dose of erlotinib 
[19]. In addition, gefitinib was administered at only one-third 
to one-sixth of its maximum dosage; on the other hand, erlo- 
tinib was administered at its maximum dosage [20]. 




Fig. 2. The 2-month follow-up T2-weighted MR image after the ini- 
tiation of erlotinib showing a significant decrease in the size of the 
vertebral metastasis and improvement of the spinal cord compression 



Very recently, second-generation irreversible EGFR-TKIs 
such as afatinib (BIBW2992) have attracted attention. Ou sum- 
marized the theoretical advantages of second-generation irre- 
versible EGFR-TKIs over first-generation reversible EGFR TKIs 
as being that some have a higher affinity for the EGFR kinase 
domain and an irreversible tyrosine kinase blockade may re- 
sult in longer suppression of ErbB signaling than that resulting 
from reversible inhibitors [21]. In addition, second-generation 
EGFR TKIs inhibit human epidermal growth factor receptor 2 
(HER2), a common dimerization partner of EGFR, and some in- 
hibit HER4 as well, to affect signaling transduction, thus allow- 
ing a more complete blockade of the EGFR signaling pathway 
[21]. Second-generation EGFR TKIs also have modest in vitro 
activity against the T790M gatekeeper mutation and other rare 
mutations that render first-generation reversible EGFR TKIs in- 
effective [21]. These properties might be related to the mech- 
anism of action of second-generation irreversible EGFR-TKIs 
after first-generation TKIs. 

As for bone metastasis from NSCLC, gefitinib inhibited tu- 
mor cell proliferation at bone metastatic sites and induced 
normal bone formation in some previous reports [22, 23]. To 
the best of our knowledge, however, the effectiveness of er- 
lotinib against metastatic SCC due to vertebral metastasis, 
which was uncontrolled by gefitinib, has not been reported. 
We therefore determined that this is the first case in which 
significant improvement of paraplegia could be achieved 
with erlotinib treatment. Here we have reported a rare case 
of paraplegia successfully treated with erlotinib in addition to 
radiotherapy. Although this is only one case, erlotinib might 
be considered as a treatment option when no other promis- 
ing therapy is available. 
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